TEXHOJIOTUSA

W pakTnka NokasbIBaeT, 4T
4EM CNOXHEE arperar unmu
cucTema, TeM BaXHee MMEHHO
aTa ctagus. Owwnbka npu ycra-
HOBNEHUW NPUYNHBI HEWCTIPaB-
HOCTW BeAeT K AOMNONHUTENb-
HbIM 3aTpaTam TPyAa W OeHer,
BKJII04asi CTOMMOCTb HEOMNpPaB-
[laHHO MCMNONb30BaHHbIX 3an-
yacTen (4acTo OHa B HECKOSb-
KO pa3 Bblllie peanbHO Heo6Xo-
nmmoit). Takum obpa3om, He-
NOCPEACTBEHHO PEMOHT B 06-
LEeNnPUHATOM CMbIC/e, TO €CTb
paboTa, CBI3aHHAs CO CHATUEM
1 3aMeHol kakux-nnbo neta-
new nam y3nos, — 9T0 TONbKO
3aKNI0YNTENbHASA YaCTb BCEro
nena. NpenBaputencHyio xe

‘B‘I/'ITAT EJ1S

AnexkcaHap XPYNEB

CoBpeMeHHbIi aBTOMOOUIb -CJIOXHbIA OPraHU3M U HeyANBUTEJIbHO,
YTO BpeMsl OT BPeMEHM Y Hero nosBasioTcs 6o1e3Hn Kako-HUoGyab cu-
ctemMbl. 0c06eHHO HeNnPUATHbI BCAYECKne Kanpuabl ABUratens, npespa-
wamowme MaluMHy B HeoA4yLWweBJIeHHbIA npeaMeT. BeposiTHOCTb Takux
6en yBesimynsBaeTcs ¢ BO3PaCTOM U CTaXeM MOTOpPa, O4HAKO U HOBbII
OT 3TOro He 3aCTpaxoBaH.

MpuynH BO3HUKHOBEHUS HEUCNIPABHOCTEW MHOIo — OT HebGnaronpu-
SITHbIX JOPOXHbIX YCOBUI UNN OLINOBOK BOANTENS [0 CKPbITbIX 3aBO-
Aackux gedekrtos. [103TOMy eCTECTBEHHO, 4YTO B MOZO00HbIX CAyYasx.ca-
MU co60¥i BO3HUKAIOT ABa TPAANLMNOHHbIX BONMPOCA: «KTO BUHOBAT» U «4TO
Aaenatb». [epBbii BaXxeH xoTa Obl 419 TOro, 47066l He NOBTOPSAThH OLWN-
60K, a OTBET Ha BTOPO/ 04eBUAEH: Haf0 OPraHN30BbIBaTb PEMOHT.

Ho 4TO UMEeHHO peMOHTUPOBaTh — 3a4acTylo onpeneanTb JOEOJIbHO
TpyAHO. Ha nouck pecexkra Hepeako yxoauT 60sbuie BDEMEHU, HEM Ha
ero yctpaHeHue. B cBsi3u ¢ aTum kBanupukauuns cneunaancTos 1 Tex-
HUYEeCKOoe OCHaLLeHUe NoUCKa JOJ/IKHbI ObITb CaMbIMU JYHLIUMMN.
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TEXHOJIOIrU4

YacTb, koraa 6e3 CHATUS 1 pas-
6OPKM Y3/10B BbISICHAIOT, YTO Xe
KOHKPETHO NPeACcToUT caenatb,
00bI4HO HA3bIBAIOT NPOLLECCOM
[INarHOCTMPOBaHUS UAKN NPo-
CTO ANArHOCTUKOIA.

Ha npakTuke gmarHoctuka
HYXHa He TOIbKO ANig noucka
HEWCnpaBHOCTN (XOTA aTa
npuynHa npeobnagatowas). B
X0[e NJIaHOBOro TEXHUYECKO-
ro obcnyxmeaHus aBTomMoou-
ng nonesHo aenatb npoduna-
KTMYECKYI0 ANarHOCTUKY, YTO-
Obl BbISBUTb CKPbITbIE HEWUC-
NPaBHOCTW, HE NPOSBASAIOLNE
cebs 00 NOpbl 4O BPEMEHMU.
[unarHocTuky nHorga npoBo-
[ST 1 C LEeNbo NpMbAnsnTeNb-
HOW OLLEHKM OCTaTO4YHOro pe-
cypca gsuratens.

[varHoctuka psuratens
BblLUA HA NEPBbIV NaH nocTe-
MEHHO 1 OTHOCMTENbHO HeaaB-
HO. 3TO NPOU30LLNO U3-3a He-
NPEepbLIBHOr0 COBEPLUEHCTBO-
BaHWS 1 YCIIOXHEHNSI KOHCTPYK-
LMK CamMoro gBuraTensi u BCex
ero cucrtem. B npownom mo-
TOpPHbIA arperaT 6bia OTHOCK-
TeNbHO He3aTennnBbIM: 3aXu-
raHue KOHTaKTHOE, NuUTaHue
kapbropaTopHoe, Aa N MexaHu-
Ka aBuraTtens 6e3 0cooOblx TOH-
kocTeil. Bce ato He Tpebosa-
10 0c000 CNOXHON M I0POrocTo-
LLen annapaTypbl Ans noncka
HEWCMPABHOCTEN — BMOJHE XBa-
Taslo KOMNPECCOMeTpa U CTPO-
6ockona, K KOTOPbIM MO3Xe
npmbaBMAKCL ra3oaHann3aTop
LN TONAUBOBO3AYLIHON CcMe-
CW 1 CTETOCKOMN ANS NPOCNYLLUN-
BaHWS LWYMOB ABUraTens.

Takoi Habop 6bin gocTaTo-
YeH A0 Tex nop, noka noBcemMe-
CTHOE YXECTO4EHME HOPM TOKCUY-
HOCTM BbiXJlONa He 3aCTaBu/I0
0TKa3aTbCs 0T kapbiopaTopos.
CucTtembl TONAMBOMNOLAYM U 3a-
XWFaHWS CTann NeKTPOHHLIMM,
NOSIBUNCS 3NEKTPOHHLINA 60K
ynpaeneHus (60pTOBON KOMMb-
toTep) ¢ nHGopMaLMOoHHO1 H6a-
30V B BUAE AATYMKOB pacxopna,
[laBNeHNs 1 TemnepaTtypbl BO3-

[yxa, 4eToHaumn, NoNoxXeHus
KOJIeH4YaToro u pacnpegenm-
TEe/IbHOr0 BasioB, a TakXe yrna
OTKPbITUS APOCCESIbHON 3aCNOH-
kn. JanbHeiwme warn B 60pb-
6e 3a 3KONOr Mo BLIMNSAENN eLle
CEpbe3Hee: NPMMEHeHNe 3-KoM-
NOHEHTHbIX HEWTPANN3aTopoB
BbIX/IOMHbIX rA30B, BBEAEHNE TaK
Ha3blBaEMOr0 A-perynmpoBaHns
(obpatHasi cBA3b NO KONNYECT-
BY KMCNOPOAA B BbIXJIOMHbIX ra-
3ax), ynpasfeHne CUCTEMOI pe-
LIMPKYASLMMN BBIXJIOMHbIX ra308,
VHXEKTPOBaHMe B CUCTEMY Bbl-
Xfona BTOPWUYHOro BO3ayXa, yna-
B/IMBaHWe NapoB Tonamea. Pa-
3ymeeTcs, BCce 370 ObiN0 Aoc-
TUrHYTO 3HAYUTENbHBLIM YCIIOX-
HEHMEM 3/IEKTPOHHbIX CUCTEM
ynpasneHns.

OpHOBPEMEHHO C 3TUM CY-
LLECTBEHHO YCAOXHMUIIOCH YCT-
poicTteo pgauratenei. LWnpo-
Koe pacnpocTpaHeHue noay4u-
NIV MHOTOKNanaHHbIe 1BYXBaSlb-
Hble TONOBKM BNoKa UMANHA-
POB, BMYCKHbIE U BbIMYCKHbIE
CUCTEMbI CNOXHOW KOHbUrypa-
unn. He pegkocTb perynmpo-
BaHue das razopacnpenene-
HWS1, BCE Yalle NPUMEHSIOTCS
cxeMbl V6 vnn V8 Ttam, roe
paHbllie yCTaHaBNMBAMChb OB~
raTenu ¢ MeHbLLVM YACTIOM L~
nuHgpos. bonee Toro, moTop
006pOC MHOXECTBOM arperaTos:
KPOMe NPUBLIYHOIO reHepaTo-
pa nNpMBOAATCS BO BPALLEHNE
0T KONEHYaTOoro Bana Hacoc
rMAPOYCUNNTENS PYAs, KOM-
npeccop KOHAMLMOHepa, BO3-
LYLWHbIA KOMAPECCOP CUCTEMBI
CHUXEHNS TOKCUYHOCTU Bbl-
XOMHbIX ra3oB. Bce aTo cyle-
CTBEHHO 3aTPYOHSeT AOCTYN KO
MHOrMM y3naMm 1 geTansm, a
TakxXe yBeNMYMBAET BPeMS pe-
MOHTHbIX Onepauui.

Mownck HemcnpaBHOCTE B
31EKTPOHHBIX CCTEMAX yNpaB-
NeHns aBuraTenem pesko yc-
NOXHMNCs 1 notpebosan npu-
60p0oB, CONOCTABUMBIX MO YPOB-
HIO CNTOXHOCTW C NPOBEPSEMbI-
Mu. Takyio AnarHoCTMKy MOXHO

OnbIT M ‘ TexHuyeckas
KBanudukaums Mpu6opbi, uHdopmauys
cneuuanucta | obopyaosanue,

MHCTPYMEHT

N

lunarHocTuka
aBurartens

e

N\

Mouck ¥ Onpepenexue TeKywero
W YCTPaHeHM COCTOSHMS
ueu%%;?aasueomzﬁ Texyuwas MPOTHOSMPOBaHHE
AWarHocTuka, 0CTaT04HOro pecypea
BbINONHSEMas Npu
Texo0CnyXuBaHUM
aBTOMOOUNS

NCTOYHUKM 1 nyTn ANarHOCTUKK

BHewHue NPU3HAKK
HENCNPaBHOCTH

1-1 ypoBeHb

[puaHaku

¥

MexaHnyeckas YacTb
[BUratens u ero

A

Cuctema
ynpasneHus asuratens

3HEProCUCTEMbI
2-if yposetib CucTemsl
Y Y
MopHeBas rpynna — — Cuctema
TONAMBOZ03UPOBAHMS

KpvBowwmnHo-waTyHHbIi
MEXaHM3M

['a3opacnpensenuTenbHbii
MeXaHn3Mm

Cuctema cmaskm

Cuctema oxnaxpaeHus

Mpoune cucteml

3-11 ypoBeHb

Cuctema 3axuraHus

CucTema ynpasnexus
X0JI0CTbIM XOA0M

Cuctema CHuXeHus
TOKCHYHOCTH

Moncuctemsl

JleTany 1 yanbl MEXaHU4eCcKoi YacTu
JIBUraTend: nopLHu, NopiiHeskIe
KOMbLA, NOAUWMIHUKM, WATYHbI,
Ba/Ibl, YNNOTHEHUA, KanaHbl,...

KOMNOHEHTbI CUCTEM YNpaBIeHus
[BUATaTens: JAT4VKu, ‘MCTIONHUTENbHbIE
MEXaH3Mbl; SNEKTPOHHbIE BNOKY,
npoBoja

4-i ypoBeHb

KoMnoHeHTbI

Pa30uBKa CUCTEM 110 YPOBHAM AMArHOCTUPOBAHNA MO3BONAET GhicTpee
1 TOYHEE NOKANM30BATL HEUCTIPABHOCTh
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AnarHocTtuka nomMoXxeT HauTU N YCTPaHUTh
HeuncnpaBHOCTU HE TOJIbKO MUHOMAaPOK,...

... HO M OTe4eCTBEeHHbIX aBTOMOGUnei

Ha3BaTb 3NEKTPOHHON: OHA Mo-
3BOJISIET aHANN3MPOBATH ANEK-
TPOHHbIE CUCTEMbI YTIPaBNIEHNS
NPV NOMOLLIX 3NEKTPOHHOMO Xe
JmarHocTuyeckoro obopyaosa-
HWSl. HO 9TO HE OTMEHSIET U HE
3aMeHsIeT ANarHoCTMKY Mexa-
HUYECKOW YaCTW ABUraTens, ans
KOTOPOI B apceHane ocTanunchb
TPaAULMOHHbIE CPEACTBa.

TunnyHas KkapTrHa — X039-
MH aBTOMOOUAS Mocse noceLle-
HUS «DUPMEHHON» CTaHuuUu
npebbiBaeT B HEAOYMEHUM.
«Cpenanv KOMMbIOTEPHYIO On-
arHOCTWKY, CKa3anw, 4To BCE B
nopsake, a ABUraTens Kak cTy-
yan, Tak u cTyuut!». 910 xapa-
KTEPHbIA NpuMep 3abyXaeHWiA
MHOrVX BOAMTENEN 1 Jaxe pa-
60THUKOB CTO: peckaTb, anek-
TPOHHAs AMArHOCTMKA MOXET
BCe. B nencTBMTenbHOCTU Xe
[1eno o6CTOUT He Tak.

MopknoyeHne aNeKTPOH-
HbIX NPBOPOB (B YACTHOCTM,
CKaHepoB) K ANarHoCTUYEeCKO-
MYy pa3bemMy COBPEMEHHENLE-
ro aBTOMOOWASA U CYUTLIBAHME
[aHHbIX M3 namsaTn 6OPTOBOrO
KOMMbtOTEpa He No3BONAOT 00-
HapYXMTb HE TONbKO HeMUCNpaB-
HOCTV MEXaHWUKMN, HO 1 MHOroe
13 TOr0, YTO OTHOCUTCS K 3/eK-
TpoHuke. MpocTenwnii KOM-
npeccomeTp 60NbWNHCTBOM
TaknX «3NEKTPOHHbIX ANarHo-
CTOB» yXe 3abbIT, @ OH NOMO-
raeT BMNOAHe HafEeXHO pacno-
3HaTb MHOrve 6efbl NOpLUHe-
BOV rpynnbl 1 razopacnpeae-
SINTENBHOrO0 MexaHun3ma. Anb-
TepHaTuMBblI 3aTOMy npubopy
eLLle HeT 1 BbibpachkiBaTh ero Ha
CBaJiky UCTOPUK paHo.

Y70 Xe KaCaeTCs ANEKTPOH-
HOI annapaTtypsl ynpasieHns
LBUraTenem, T0 Npu orpaHu-
YEHHOCTM AMArHOCTUYECKUX
CPEeACTB (4TO TUMWMYHO Ans
MENKMX MacTepCckux) TPYAHO
paccyuTbiBaTh Ha ycnex B no-
ncke HemcnpasHocTen. B no-
LOBHBIX CNy4asix MOXHO MOSb-
30BaThCA YHMBEPCaANbHbIMU
npubopamu, Hanpumep, oc-

unnnorpadom (xoTs, ecnm ye-
CTHO, W 3T0 Oonbwas pen-
KOCTb), HO 3aTpaThbl BPEMEHMU
CYLLECTBEHHO BO3PaCTYT.

BblBOZ MPOCT: gmarHocTu-
pys aBuraTens, He06xoAnMOo
paccMaTtpuBaTtb ero B Kommne-
KCe, Kak COBOKYMHOCTb Mexa-
HWYECKOWN ¥ 3NeKTPOHHON Cu-
cTeM. XapakTepHo, 4To npwu
39TOM pewanwnumm MoryT
CTaTb NOKa3aHWs U CaMbiX MPo-
CTbIX NPMOOPOB.

MN3BECTHbI MHOTME MOMBIT-
KU BbIBECTU HEKYIO YHUBEP-
canbHylo GopmMyny AnarHocTu-
KW, NPUMEHMNB KOTOPYIO MOXHO
6bICTPO 1 6€3 6OMbLUNX TPYLOB
HaWTN NPUYMHY HEUCMPABHO-
cTu. lMpakTuka He NoATBEPXAA-
€T XW3HEHHOCTb NOA0O6HbIX
TeopwiA: HalTK kakune-nmbo ab-
COJIIOTHBIE PEKOMEHAALMMN N0
XECTKOIN Cxeme He ypaetcs. B
peanbHbIX YCNOBWSX HA NEPBLIN
nnaH BCEe-Takn BbIXOAUT ONbIT
cneuuannucTa, a kakas-To cuc-
TEMa WY anropuT™ AENCTBUNI
MOFYT CYLLECTBOBATb TO/MLKO B
006LImMxX YyepTax.

pn 0gHOM M TOM Xe BHelLL-
HEM NPOSIBNEHUN (CUMNTOME)
HEMCNPaBHOCTU MPUYNHbLI, €€
BbI3blBatOLLME, MOTYT ObITb CO-
BEPLLEHHO pas3nnyHbiMmK, Gonee
TOro, Aaxe CBA3aHHbLIMY C pas-
HbIMK cucTemamu. Bot npocteii-
wuii npumep. Mnoxas pabota
OHOrO LMNMHAPA BO3MOXHA Kak
13-3a HapyLLIEHWS NoJa4m TOMn-
Ba 1M UCKPOOOpas3oBaHus (cu-
cTema ynpaBieHus), Tak u us-
33 HErepMETUYHOCTY KNlanaHoB
nsuratens  (MexaHuyeckas
yacTb). [loaTomy 3agaya npea-
BapUTENBLHOrO 3Tana novcka —
OnpenennTb, K Kakon cucteme
OTHOCUTCS HEMCNPaBHOCTb. Ec-
TECTBEHHO, TYT uayT BXon 06e
npubopHLIE TPYNMbl — AN Me-
XaHWYE€CKOM 4acTu (KOMAPECCO-
METp, BakyyMMETP, TECTEP yTeE-
Yek) 1 Ans CACTEM YNpaBfeHNs!
(ragoaHanmsarop, CkaHep, MOTOp-
TecTep). B ycnoBusix 60sbLUOi
3arpy3Ku1 PEMOHTHOI O NPEANPU-
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AT 0C0OEHHO 3D PEKTUBHBI
COBPEMEHHbIE MOTOPTECTEPSI,
Tak kak OHM COBMeLLaloT B cebe
@YHKUMM KOMNPECcoMeTpa, 0c-
umnnorpada, aHanusartopa cu-
CTEM 3aXuraHus, BaKyyMMeTpa
1 razoaHanusaropa.

Korpa HeucnpaBHas cuc-
Tema HalaeHa, TO C NOMOLLbIO
TEX Xe CPeLCTB BbIFABNAOT He-
MCMNpPaBHYIO «NoAcucTemy». B
MEXaHWYEeCKOM YacTu aBura-
Tens 3T0 MOXeT ObITb NopLu-
HeBas rpynna, KpMBOLWUMHO-
LIATYHHbIA MEXAHU3M UK, Ha-
npUMEp, pacnpenenmTenbHbli
MexaHu3Mm. KctaTtu, Ha 9TOM
3Tane 04eHb NONE3EH Takon
HEeXWUTPbIA Npnbop, kak CTETO-
CKOMN AN5 NPOCNYLUMBAHNS LUY-
MOB gBuratensa . B cucteme
ynpaBieHNs HEMCMPABHOCTb
cnenyeT uckatb B «NoAcucTe-
Max» TONJAUBOAO3MPOBaAHNS,
3aXMUraHus, ynpasieHns XoNo-
CTbIM XOZL0M UNW CHUXEHUS TO-
KCWMYHOCTYM BbIxiona. imarHo-
CTMYeCcKmne CpeacTsa UCnosb-
3YyI0TCS T€ Xe, 4TO W Ha npej-
BApPUTENbHON CTAaANN AMarHo-
CTMPOBaAHMS.

KOHKpEeTHYI0 NpUYnHy He-
MCNPaBHOCTUN ONPERENSIOT Ha
3aKJIIOYMTENBHOW CTaaumn — Npu
nokanuMsaumm HEMCNPaBHOro
KOMMOHEHTA, AeTanmn Unu y3-
na (B aHrnuICcKon nntepartype
3Ty npoueaypy HasbiBaloT Pin
Point Test). [lna mexaHn4eckon
4yacTv ABUraTens 34ecb MOXeT
ObITb A,ONONHNTENBHO UCMOJb-
30BaH 3HAOCKOM, a Ang cuc-
TEM YMNpPaBNEHNS — MYNbTU-
METP Y UMUTATOPbI CUTHANOB
cucTem ynpasnenus. Hepea-
KO NPUXOANTCS MPUMEHSATb U
ocumnnorpad, nOCKOAbLKY an-
arHo3 MCNPaBHOCTU MHOTUX
LaT4MKOB MOXHO NOCTaBUTb
TONbKO aHann3oM GopMbl UX
BbIXOAHOr0O CMrHana.

Pe3ynbTathl ANArHOCTUKM
— 3TO MPaBUJIbHO ONPEAENEH-
Hbl€ HEMCMPABHbIE KOMMOHEH-
Tl (y3nbl, 6nokun, getanu u
T.0.). CTOMT OTMETUTB, YTO NpK
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JAMAarHoCTMPOBAHUM CUCTEMBI
ynpaBfieHns npuynHa o6a3a-
TENbHO [0MXHa ObITb HaliAeHa
TOYHO, cO0 100-npoueHTHON
yBepeHHOCTbI0. Owmbka BegeTt
K He0OOCHOBAHHO 3aMeHe UC-
NPaBHOro KOMMOHEHTA, TO ECTb
K MPAMOMY YObITKY BO BCEX OT-
HOLLEHMSX.

B MexaHun4yeckol 4actu
LBWraTens, kak npasuno, He
yaoaetcs 0603Ha4YNTb AedekT
COBEpLIEHHO TO4YHO Oe3 fe-
MOHTaxa v pa3bopkn aBura-
Tens. MoaTomy onbITHLIE Cre-
LManncTbl-MeXaHuKn yctaHa-
BAVMBAIOT MPUYMNHY PA3ANYHbIX
LUYMOB U CTYKOB C ONpPEeAEneH-
HO BEPOSITHOCTbLIO, KOTOpas
TEM BbILE, YeM OOJbLLE ONbIT
cneumnanucTa. 3aechb nerye
OWNOUTLCS, NPUHSB, HaNPK-
Mep, CTYK LIATyHHOro NoaLwummn-
HMKa 3a CTYK nopLuHs. Moao6-
Hble OWNBKN Janeko He BCe-
raa npuBOAST K LONONHUTENb-
HbIM 3aTpaTam: Ha COBPEMEH-
HbIX aBTOMOBUASAX, B OTAMYME OT
MoAeneit npoLwbIx NeT, 60/b-
LUMHCTBO MexaHnyeckux fede-
KTOB TPeOyeT CHATUS ABurate-
ns n ero pasbopku, nNo kpaw-
Hel Mepe, YaCTUYHOMN.

MpakTuka Takxe nokasbiBa-
€T, YTO Ha/Myne camoro CoB-
PEMEHHOTO 1 JOPOrocTosLe-
ro 060opynoBaHNSA He SBNSETCS
rapaHTvei npoBeaeHus rpa-
MOTHOW 1 KBaNNPULIMPOBAHHOW
avarHocTtuku. Ob6asatensHoe
cnaraemoe ycnexa — TexHuye-
ckas uHpopmaums 06 ycTpon-
CTBE KOHKPETHbIX CUCTEM 00-
cnepyemblx MOAeneit aBToMO-
O6unei (cxembl CoOeQUHEHUN,
pacnonoXeHne KOMMNOHEHTOB,
pacwudpoBka KOOOB HeEUC-
npaBHoOCTEN, 0COOEHHOCTU
KOHCTPYKLMMW AABUraTENs U T.4.).
X0T§, KOHEYHO Xe, KBannduka-
LMK 1 ONbIT HE TONbKO MOTYT
3aMeHUTb LieNble TOMa iuTepa-
TYpbl U COKOHOMUTb AECATKM
4acoB, HO 1 BOOOLLLE OKa3aTbCA
peLuaioLwWwmMmMmn npu yctaHoene-
HWUN UCTUHHOMN KapPTUHbI.
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